Simultaneous determination of membrane potential and pH gradient by photodiode array spectroscopy.
Membrane potential (delta psi) and pH difference (delta pH) were simultaneously determined in liposomes using a photodiode array spectrophotometer. By the use of a cyanine dye (DiS-C3(5)) and 9-aminoacridine for delta psi and delta pH probes, respectively, both changes of delta psi and delta pH could be successfully determined by photodiode array spectrometry. Each dye did not disturb the fluorescence spectrum of the other probe when its concentration was lower than 5 microM. The K+-diffusion potential-driven, FCCP(protonophore)-mediated H+-influx process in the K+-loaded liposomes was analyzed by this method. Results indicate that the kinetic behavior of H+ influx changes at a FCCP concentration of approx. 30 nM. The rate of delta pH formation increased quantitatively with increasing concentrations of FCCP up to 30 nM, but was markedly enhanced at higher concentrations, although the maximal delta pH attained was about 3 pH units in any case when a K+-diffusion potential of -180 mV was applied.